
Fire as a forest managementtool:
prescribed burning in the southern United States

D.D. Wadeandf. Lundsford

Thisarticle describesthe useofprescribedburningasaforestandrangelandmanagementtool in the
southernUnitedStates.

heuseof fire in the forestsofT the United Stateshas come
full cycle.Early settlersfound

Indiansusing~irein virgin pinestandsand
adoptedthe p4acticethemselvesto provide
betteraccess,Jofacilitatehunting,toreduce
the threat o~ lightning fires and, most
important, 5 improve the quantityand
quality of forage for cattle. Destructive
wildfires resultingfrom logging leftmillions
of hectaresof forestland in the southern
United Statesdevoid of trees,while the
practiceof annualburning to freshen
up” therangeeliminatedpine regeneration.

Theincreasingwildfire problem,coupled
with the needfor a fire-free interval of
severalyearstoallow thepinestobecome
re-established,led many foresters to
advocatethe exclusionofall fire fromthe
woods.Others,however,pointed outthat

fire mighthaveaplacein themanagement
of manysouthernecosystems,especially
thosedominatedby longleaf pine. The
misconceptions and controversy
surroundingthe deliberateuseof fire to
achieveresourcemanagementobjectives
haveslowly beenreplacedby facts. As
knowledge accumulated, the use of
prescribedfire grew.
Prescribedburningmay be definedas

fire appliedinaknowledgeablemannerto
wildland fuels on a specific land area
under selected weather conditions to
accomplishpredetermined,well-defined
managementobjectives.
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Todayprescribedfire is appliedtoatotal
areaof approximately3.25 million ha in
the southernUnited Stateseachyear--
abouthalf of which is burntto achieve
forest managementobjectives.Most of
theremainderis for rangeandagricultural
purposes.

REASONSFOR PRESCRtBED
BURNING
Therearemanypotentialbenefitsto be
gainedfromusingprescribedburningasa
tool in forest resource management,
including thereductionof hazardousfuels;
the preparationof sites for seedingor
planting; the improvementof wildlife
habitat; the disposal of logging debris;
diseasecontrol; etc.

A singleprescribedburn can achieve
multiple benefits.For example.awell-
plannedburncanreducefire hazardand
also improvewildlife habitat,andalmost
any prescribedbum improves access.
Prescribedfiresarenotalwaysbeneficial,
however. When conditions are wrong.

prescribedfire can severelydamagethe
very resourceit was intendedto benefit.
Prescribedfire is acomplexmanagement
tool, andshould be usedonly with care
undercontrolledconditions.

Reducehazardousfuels
Forest fuels accumulaterapidly in the
pine standsof theAtlantic andGulfcoastal
plains.In five to sixyears,heavy“roughs”
(thelive understoreyanddeadfuels that
accumulateontheforestplainsovertime)
canbuild up. posingaseriousthreatfrom
wildfire to all forestresources.Prescribed
fire is the most practicalwayto reduce
dangerousaccumulationsof combustible
fuelsundersouthernpinestands.

The appropriate interval between
prescribedburnsfor fuelreductionvaries
with several factors,which include the
rate of fuel accumulation,pastwildfire
occurrence,andvaluesatrisk. Theinterval
betweenfirescanbeaslittle asoneyear,
although a three- or four-year cycle is
adequateto attainmostobjectives.



Disposeof loggingdebris
After harvest,unmerchantablelimbs and
stemsare left eitherscatteredacrossthe
areaor concentratedat loggingdecksor
delimbinggates,dependingon themethod
of loggin~g.This materialis an impediment
to bothpeopleandplantingequipment.In
standsthatproducealargeamountofcull
material, thedebrisis often windrowed

andburnt.This practiceshould,however,
be avoidedwheneverpractical,because
of smokemanagementproblemsandthe
potential for site degradation.Broadcast
burning(prescribedfire thatburnsovera
designatedarea,generallyin theabsence
ofacommerciallyvaluableoverstorey,to
consumedebristhathasnot beenpiled or
windrowed) is generallya much better
alternative.

Preparesitesfor seedingor planting
Prescribed burning is useful when
regeneratingsouthern pine by direct
seeding,planting,ornaturalregeneration.
On open sites, fire alone can expose

adequatemineralsoil andcontrolcompeting
vegetation until seedlings become
established.Prescribedfire alsorecycles
nutrients,makingthem availablefor the
next timbercrop.

Fornaturalregeneration,knowledgeof
theanticipatedseedcropanddateof earliest
seedfall is essential.If the seedcropis

inadequate,burningshouldbepostponed.
Complete mineral soil exposureis not
necessaryordesirable:athin layeroflitter
shouldremaintoprotectthesoil. Generally,
burning should be done severalweeks
beforeseedfall. Tuning varieswith species
andlocality.

Improvewildlife habitat
Prescribedburningis particularlyappro-
priate for wildlife habitatmanagement
whereloblolly, shortleaf,longleaforslash

pine is the primary overstoreyspecies.
Periodicfire tendsto favourspeciesthat
requirea moreopenhabitat.A mosaicof
burntandunburntareasmax~•~es’~edge
effect”, whichpromotesalargeandvaried

wildlife population. The four primary
southerngamespecies,deer.dove,quail
and turkey, all benefit from prescribed
fire. Habitat preferences of several
endangeredspecies,includingtheFlorida
panther, the gophertortoise, the indigo
snakeandthered-cockadedwoodpecker.
arealsoenhancedby burning.

Selectingthepropersize,frequencyand
timing ofburnsiscrucial tothe successful
useof fire to improvehabitat.Plansshould
recognizebiological requirements(such
asnestingtimes)of thepreferredwildlife
species,andalsoconsiderthevegetative
conditionof thestandand,mostimportant.
thechangesfire will producein understorey
statusandspeciescomposition.

Managecompetingvegetation
Unwantedspeciesmaycrowdoutor retard
the growth of the primary crop, in this
casepine.Furthermore,understoreytrees
andshrubsdrapedwith deadneedlesand
leavesactasladderfuels,allowing afire
to climb into the overstoreycrowns.

In most situations,total eradicationof
the understoreyis neither practicalnor
desirable.Theunderstoreycanbe managed
with thejUdicioususeofprescribedfire to
limit competitionwith theprimary sjecies
while,atthesametime,providing b~owse
for wildlife andincreasingbiodive~sity.

Control insectsanddisease
Brownspotdiseaseis a fungal infection
thatmayseriouslyweakenandeventually
kill longleafpineseedlings.Onceseedlings
becomeinfected, burning is the most
practical method of diseasecontrol; if
implementedproperly it eliminatesthe
diseasedneedleswithout killing theterminal

bud. Prescribedburning also seemsto
reduceproblemsassociatedwith Fomes
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annosus root rot by altering the micro-
environmentof the forest floor. In the
southernAppalachians.fire is beingused
in white pine seedorchardsto destroy
overwinteringwhitepine conebeetles.

Improve foragefor grazing
Low-intensityburns increaseavailability,
palatability,qualityand quantityof grasses
and forbs. Deadmaterial low in nutrient
valueis removedwhile new growthhigh
inprotein.phosphorusandcalciumbecomes
readily available.Cattle congregateon
recentlyburntareas,soburn locationand
sizemustbecarefullyselectedto prevent
overgrazing.Onecommonlyusedsystem
is to dividethe rangeinto threepartsand
burnone-thirdeveryyear.

Enhanceappearance
Prescriptionburning can also improve
recreation and aesthetic values. For
example.burningmaintainsopenstands,
producesvegetativechanges,andincreases
numbersandvisibility of floweringannuals

andbiennials.Apracticalwayto maintain
many visually attractive vegetative
communitiesis throughthe periodic use
of prescribed fire.

Improve access
Burning underbrushprior to the saleof
forestproductsimprovestheefficiencyof
cruising.timber markingandharvesting.
Removingaccumulatedmaterial before
harvestingalsoprovidesgreatersafetyfor
timber markers and loggers,owing to
bettervisibility andlessunderbrush.

Perpetuatefire-dependent species
Manyplantshavestructuraladaptations,
specializedtissuesorreproductivefeatures
that enable them to flourish in a fire-
dominatedenvironment.Manypicturesque
flowers, including severalorchidscurrently
listedasthreatenedor endangered,benefit
from fire. Prescribedburning,however,
doesnot automaticallyhelp perpetuate
plant andanimal species.Theindividual
requirements of a species must be

understoodto enablethe proper timing
andfire intensity to beprescribed.

ENVIRONMENTAL EFFECTS
Prescribedburninghasdirectandindirect
effectson theenvironment.Properuseof
prescribedfire andevaluationofthebenefits
andcostsof aburn requireknowledgeof
howfire affectsvegetation,wildlife, soil,
waterandair.

Effectson vegetation
Fire mayinjureorkill partofaplant orthe
entireplant, dependingon how intensely
the fire burnsandhow long the plant is
exposedto high temperatures.In addition,
suchplant characteristicsasbarkthickness
andstemdiameterinfluencesusceptibility
to fire. Small treesareeasierto kill than
largeones.

Southernpinebarkhasgoodinsulating
qualities,andis thickerthan the barkof
most hardwood species. As a result,
hardwoodtreesaregenerallymuchmore
susceptibleto fire injury than arepines.
Pinetrees10cmor morein grounddiameter
havebark thick enough to protect the
stemsfrom damageby mostprescribed
fires. However, the crowns are quite
vulnerableto temperaturesabov~580C.
Pineneedleswill surviveexposure~o540C
for aboutfiveminutes,whilesimilar~needIes
exposedto 620Cfor only afew ~econds
will die.

Veryhigh temperaturesareproducedin
the flames of burning forest fuels.
Fortunately,the hot gasescool rapidly
abovetheflamezoneandarebacktoa few
degreesabovenormal air temperaturea
shortdistancefromaprescribedfire unless
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wind shouldbepresentto helpdissipate
theheatandslow its rise into theoverstorey
canopy.Althoughsouthempinesgenerally
survive severecrown scorch, growth is
oftenretardedfor ayearormore.

Eventhoughpinebarkis agoodinsulator,
cambial damage can occur from the
extendedsmoulderingof duff aroundthe
root collar. Such damageis especially
likely in standsof previouslyunburnt,
maturetreeswherea deeporganiclayer
hasaccumulated.Wheneverheatpenetrates
into the soil, feederrootsand beneficial
soil organismsarelikely to be killed.

In the United States,prescribedfire is
generallynotusedin themanagementof
hardwoodsintendedfor harvestoncea
stand is established.Fire may not kill
largehardwoodsoutright,but it will often
leave fire scarswhich renderthe lower
portion of the bole unmerchantableand
provideentry to insectsanddisease.

Unwiseuseoffiremay alsoalterspecies
composition,but with adverseresults,
particularly when relying on natural
regenerationof pine stands.

Specific effectson soil may v.arygreatly.
Frequency,durationandintensityof fire.
as well as soil characteristics,must be
considered. Prescribedburning in the
southernUnited Statesnormally causes
little or no detectablechangein theamount
of organicmatterin surfacesoils. In fact,
slight increaseshave beenreportedon
someburntareas.Prescribedunderburns
will notcausechangesin the structureof
mineralsoil,becausetheelevatedtemper-
atures are of brief duration. However,
burning piled or windrowed debris, or
burningwhen fuel and/or soil moisture
conditionsareextremelylow, mayelevate
temperatureslong enoughto igniteorganic
matter in the soil as well as alter the
structureof soil clays.

As a stand matures, an increasing
proportion of the nutrientson the site
becomelockedup in the vegetationand
areunavailablefor furtheruseuntil plants
die anddecompose.Low-intensityfires
speedupthis recyclingprocess,returning
nutrientsto the soil wheretheyareagain

availableto plants.Undermanyconditions,

burningincreasesnitrogenfixation in the
soil, which more than compensatesfor
anydirectnitrogenlossto theatmosphere
duringtheftre.Availablephosphoruslevels
are increasedon sandysoils and basic
cationsarereleasedwhich might have a
significantimpact on the effectsof acid
rain by neutralizingthe acidic components
in precipitation.
A majorconcernoftheforestmanageris

how fires affect surfacerunoff and soil
erosion.Caremustbetakenwhenclearcut
logging slash is burnt on steepslopes.
Until grassandothervegetationcoverthe
site, surfacerunoffandsoil erosionmay
occur.Theburningphaseof the “fell and
burn” site preparation ‘technique,
commonlyused in the upperPiedmont
andmountainareasofthe southernUnited
States, must be completed by mid-
Septemberto allow herbaceousplantsto
seedin andprovideawintergroundcover.

CROWN SCORCH
the wind is calm. Therefore,adequate Effectson soil resultswhenflames

rise Into the forest
canopy
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Burning should not be undertaken if
exposureof highly erosivesoils is likely.

Effects on water
Themaineffectof prescribedburningon
the water resourceis the potential for
temporarilyincreasingrunoffof rainfall.
Whensurfacerunoffincreasesafter burning,
it may carry suspendedsoil particles,
dissolved inorganic nutrientsand other
materialsinto adjacentstreamsandlakes,
reducingwaterquality. Problemscanbe
avoidedby leavingunburntbuffer strips
adjacentto streamsand lakes and by
ensuringthatthe duff layerisnot consumed.

Rainwater leaches the mineralized
nutrientsOutoftheashandinto thesoil. In
sandy soils, leaching may also move
mineralsthroughthe soil layerinto the
groundwaterbeforethey canbecaptured
by newplantgrowth. It appearsthat species
inhabiting southeastern fire-dominated
ecosystemshave developed traits that
enable them to retain and utilize fire-
releasednutrientsmoreefficiently.

Effectson air
Prescribedfires can havea deleterious
effecton airquality, particularly through
reducedvisibility. Air quality on aregional
scaleisaffectedonlywhenmanyhectares
areburnt on the sameday.Localproblems
aremorefrequentandoccasionallyacute,
owingtothelargequantitiesofsmokethat
canbeproducedin a givenareaduring a
shortperiodof time, especiallywhenfuels
arewet andcombustionis incomplete.

Theeffectsof smokecanbemitigated
by burningondayswhensmokewill blow
away from smoke-sensitiveareas. Any
smoke impact downwind must be
consideredbeforelighting the fire.

Effects on human health and welfare
Smokecanhavenegativeshort-andlong-
term health effects. Fire management
personnelwhoareexposedtohighsmoke
concentrations often suffer eye and

respiratorysystemirritation. Undersome
circumstances, exposure to high
concentrationsof carbonmonoxideatthe
combustionzonecanresult in impaired
alertnessandjudgement.

More than90 percentof theparticulate
emissionsfrom prescribedfire are small
enough to enter the human respiratory
system. These particles can contain
hundredsof chemicalcompounds,some
of which are toxic. Repeated,lengthy
exposureevento relatively low smoke
concentrationscancontributeto respiratory
problems and cancer. But the risk of
developing cancer from exposure to
prescribedfire hasbeenestimatedto be
lessthanonein amillion.

Effects on wildlife
Themajoreffectson wildlife are indirect
andpertainto changesin foodandcover.
Prescribedfires generallyincreaseedge
effect and amount of browse, thereby
improving conditionsfor deerandother
wildlife. Burningcanimprovehabitatfor
marshlandbirds andanimalsby increasing
food productionandavailability.

The potential negative effects of
prescribed fire on wildlife include
destructionof nestingsites and, in rare
instances,directmortality.However, these
canbe avoidedby utilizing appropriate
timing andburningtechniques.Thepractice
of lighting all sidesof a burn area(see
sectionon ring firing, page35)isa primary
causeof animal entrapmentand hasno
placein prescribedburning.It alsoresults
in unnecessarytree damageasthe flame
frontsmergein the interior of the area.

Prescribedburningdoesnotbenefitfish
habitat,but it canhaveadverseeffectsif
streamsidevegetationis removed,thereby
allowing watertemperaturestoincrease.

WEATHER AND FUEL
CONSIDERATIONS
A generalunderstandingof the separate
andcombinedeffectsof weatherelements

on fire behaviouris neededto plan and
executeaburn properly. Wind, relative
humidity, temperature,rainfall, andairmass
stability arethe mostimportantelements
to consider.All thesefactors influence
fuel moisture,which is the mostcritical
factorgoverningsuccessof a burn.

Wind
Prescribed firesbehavein a more predictable
manner when windspeed and direction
aresteady.For underbuming.the preferred
rangefor windspeedin the standis 2-5
km/hr (at eye level) for most fuel and
topographicsituations.With high winds,
headingfiresspreadtoorapidly andbecome
too intense.On the other hand,enough
wind must be presentto give the fire
directionand tokeepthe heatfrom rising
directlyinto treecrox~s.Ofperhapsgreater
importancethanwindspeedis the length
oftime the wind blowsfrom onedirection.
The most critical areaswith regardto

fuelandtopographyshouldbeburntwhen
wind directionis steadyandpersistent.
Relativelyeasyburns canbe conducted
under less desirable wind conditions.
Topography,andlocal effectssuchasstand
openingsandroads.may havea bearing
onfavourablewind conditionsandshoi4ld
beconsideredwhenplanninga burn.

In the caseof debris burning in open
areas,becausethereis no overstoreyto
protect, wind is not neededto cool the
heated air. However, from a smoke
managementstandpoint,the strongerthe
wind thebetterthedispersion--provided
thereareno downwind smoke-sensitive
areas.During broadcastburning.eye-level
windsof morethan5-6km/hr cancreate
containmentproblemsif aheadi~ngfire is
used.With piled or windrowed debris,
eye-levelwinds of 12-16km~hr can be

tolerated.

Relative humidity
Relativehumidity is anexpressionof the

amountof moisturein the air compared
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with thetotal amounttheair is capableof
holdingat that temperatureandpressure.
Preferredrelativehumidity for prescribed
underbumingvariesfrom 30to 55 percent.
When relative humidity falls below 30
percent, prescribed burning becomes
dangerous.Fires are more intense,and
spotting(fires ignited outsidethedesired
areaby falling brands)is much more
likel’.. Whentherelativehumidity is higher
than 60percent.afire may leaveunburnt
islands or may not burn hot enoughto
accomplishthe desiredresult.

With regardto debrisbuming,theresponse
to changesin relativehumidity is much

• more rapid in fine deadfuels suspended
• abovethe groundthan in thosethat are

part of the litter layer. Theseelevated
needlesandothersuspendeddeadmaterials
are not in direct contactwith the damp
lower litter andare more exposedto the
sun andwind.

In the burningof piled debris,oncethe
lareer-diameterfuels ignite. increasesin
relativehumidity havelittle effecton fire
behaviourduringtheactiveburningphase.
Very low humidity. hov~ever. promotes
spotting andincreasesthe likelihood of
fire spreadingbetweenpiles.

Temperature
As notedearlier,theaverageinstantaneous
lethaltemperaturefor living tissueis about
62CC. Air temperaturesbelow 150C are
recommendedfor winter underburns
becausemoreheat isneededto raisefoliage
orstemtissueto lethaltemperaturelevels.
However,whentheobjectiveis tocontrol
undesirablespecies.growing-seasonburns
with ambientair temperaturesabove250C
are recommended.These conditions
increasethelikelihood ofreachingkilling
temperaturesin understoreystemsand
crowns. Of course,the overstoreypines
mustbe largeenoughto escapeinjury.

Temperaturestrongly affectsmoisture
changesin forestfuels.High temperatures
help dry fuels quickly. Whenfuels are
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exposedto direct solar radiation they
becomemuchwarmerthan the surrounding
air. Moisture will movefrom the warmer
fuel to the air even though the relative
humidityof the air is high. Temperatures
belowfreezing,onthe otherhand,retard
fire intensity becauseadditional heatis
requiredto convert ice to liquid water
beforeit canbevaporizedanddrivenoff
as steam.Consequently,it doesnot take
muchmoistureundertheseconditionsto
produceaslow-movingfire thatwill leave
unacceptablylargeareasunburnt.
Clearedareas are often burnt when

ambientair temperaturesarehigh. There
is no overstoreyto worryabout,andsurface
heating from direct sunlight usually
increasesmixing height, which in turn
promotessmokedispersion.

Rainfall and soil moisture
Becauserainfallaffectsboth fuel moisture
andsoil moisture,basic information on
theamountofrainfalling ontheareato be
burnt is essential.The importance of
adequate soil moisture cannot be
overemphasized.Dampsoil protectstree
roots and micro-organisms.Even when
burning is undertakento exposeamineral
soil seed-bed,it is desirableto leaveathin
layeroforganicmaterialtoprotectthesoil
surface. Burning should ceaseduring

periodsof prolongeddroughtandresume
only aftera soakingrain.

Generally,rainhasa greaterimpacton

fuel moisturein clearedareasthanunder
a stand.However, fuels also dry much
morequickly in clearedareasbecauseof
increasedsunlightandhigherwindspeeds.
Thisdifferential dryingcanoftenbeused
to advantagefrom afire-controlstandpoint.
Burningaclearedareaseveraldaysafter
ahardrain while fuels in thesurrounding
forest are still damp assuresgood soil
moisture and helps to preventthe fire
spreadingbeyondits designatedboundaries.

Fine.fuel moisture
Fine-fuelmoistureis stronglyinfluenced
by rainfall, relative humidity and
temperature.Thepreferredrangein fine-
fuelmoistureof theupperlitter layer(the
surfacelayerof freshlyfallen needlesand
leaves)is from 10 to 20percent.Burning
whenfine-fuel moistureis below6 percent
canresult in damageto plant rootsand
eventhe soil. When fine-fuel moisture
approaches30percent,firestendto burn
slowly andirregularly,often resultingin
incompleteburns.
One simple test that will give arough

estimateof the moisturecontentof the
upper litter layeris to pick upa few pine
needlesandindividually bendeach in a



loop. If theneedlessnapwhenthewidth
of the loopisabout 1/2-1 cm. theirmoisture
contentis between15 and 20 percent.If
they donot snapin two, theyaretoowet
to burn well. If they crumbleinto small
pieces,theyareexceedinglydryandeven
if the lower litter is moist, the fire may
causedamageto the soil layer and be
difficult to control. However, the only
sureway to determinemoisturelevelsis
to takeasampleandoven-dry it.

Lower littershouldalwaysbe checked
beforeburningtomakesureit feelsdamp.
Thiswill helpensurethat someremains,
eventhoughcharred,toleaveaprotective
coveringoverthesoil.

In thecaseof debris-burning,harvested
areasshouldbeburntwhenfuelsaredry.
They will ignite more easily and burn
morequickly andcompletely.To minimize
soil damage,it is betterto burndebrisasit
lies (broadcastburning) rather than in
piles or windrows.However, if the burn
objectiveis toconsumelargerfuels(more
than 4-5 cm in diameter),piling will
probablybenecessary.Allow freshlogging
debristo cure for several weeksbefore
piling becausedrying conditions are
extremelypoor in the middle of a pile,
especiallyif it is compactedor contains
muchdirt.

Airmassstabilityandatmospheric
dispersion
Atmosphericstability is the resistanceof
the atmosphereto vertical motion. A
prescribedfire generatesvertical motion
by heatingthe air. If the atmosphereis
unstable, the hot combustion products
will rise rapidly becauseof the large
temperaturedifferencebetweenthe smoke
andthesurroundingair. Thecolumn will
continue to build in height as long asit
remainsrelativelystationaryandis heated
by newcombustionproductsfasterthanit
isbeingcooled.Thestrongerthe convective
activity, thestrongerthe indraftsintothe
fire. Thiseffectincreasesfire intensityby

producingevenstrongerconvectiveactivity.
Eventuallyspotting, crowningandother
indicatorsof erraticfire behaviourdevelop.
With adequateplanning, this situation
shouldnotdevelopduring underburning.

When the atmosphereis stable, its
temperaturedecreasesslowly asaltitude
increases.Theold adagethathotair rises
is true, but only as long as it is warmer
thanthe surroundingair. Thus, stableair
tends to restrict convection colunin
development and holds combustion
productsclosertothe ground.

Strongconvectionover clearedareas
burntfor sitepreparationorslashdisposal
helpsvent smokeinto the upperatmosphere.
A well-developedconvection column
producesstrongindraftswhich helpconfine
this typeof fire toits predesignatedarea.
Care must be taken to ensure that all
burning materials entrained into the
convectioncolumnburn outbeforebeing
blown downwind and dropping to the
groundto actas firebrands.

FIRINGTECHNIQUES
Various firing techniquescanbeused to
accomplish burning objectives. The
techniquechosenmustbeconelatedclosely
with fuels topographyandweatherfactors
so as to ensure goals are met while
preventingundesireddamageto forest
resources.

Accordingtobehaviourandspread,fires
movewith the wind (headingfire), against
thewind (backingfire) oratrightanglesto
the wind (flanking fire). Headingfire is
the most intense becauseof its faster
spreadrate,wider flaming zoneandlonger
flames.Backingfire is the least intense,
having a slow spreadrateregardlessof
windspeed. Ranking fire intensity is
intermediate.

Backingfire
A backingfire is startedalongabaseline
such as a road, plough line, streamor
otherbarrierandallowedtobackinto the

wind. Backingfire is the easiestandsafest
typeof prescribedfire to use,provided
windspeedand direction are steady. It
producesminimumscorchand lendsitself
to use in heavy fuels and young pine
stands.

Disadvantagesincludetheslow progress
of the fire andthe increasedpotential for
feeder-rootdamagewith increasedexposure
to heat if the lower litter is not moist
enough.

Strip-headingfire
In strip-headburning,a seriesof lines of
fire aresetprogressivelyupwind of afire-
breakin suchamannerthatno individual
line of fire can developto ahigh energy
level beforeit reacheseitherafirebreakor
anotherline offire. Thedistancebetween
ignition linesis determinedby thedesired
flame length.

Strip-headingfirespermitquickignition
and burnout and provide for smoke
dispersal under optimum conditions.
However, higher intensitieswill occur
wherever lines of fire burn together,
increasingthelikelihoodofcrownscorch.

Occasionally,on areaswith light and
even fuel distribution, a single line of
headingfire maybesetalongth~upwind
edgeandallowedto moveovertpeentire
areato accomplishthe objecti’.~ better.
However,caution must be exercisedto
ensurethat thistype of firedoesnotescape
control.

Flankingfire
The flanking fire techniqueconsistsof
treatinganareawith linesof fire setdirectly
into the wind. The lines spreadat right
anglestothe wind. This techniquerequires
considerableknowledgeof fire behaviour,
particularly if used by itself. It is used
quite oftentosecurethe flanksof a strip-
headingfire orbackingfire asit progresses.
It is sometimesused to supplementa
backingfire inareasof light fuelorunder
particularlyhumid weatherconditions.It



is usefulon a small areaor to facilitate
burninga largeareain arelativelyshort
time whena line-headingfire would be
too intense.It shouldbe notedthat this
methodof firing canstandlittle variation
in wind direction and requires expert
coordinationandtiming.

Point sourcefires
Whenproperlyexecuted,a grid of spot
ignitions will producea fire with anintensity
much greaterthat of a line-backingfire,
but somewhatless than that of a line-
headingfire. Timing and spacingof the
individual ignition spots are the keys to
thesuccessfulapplicationof this method.

Firstaline-backingfire isignitedacross
thedownwindsideof theblockandallowed
to back3-6 m into the block toincrease
the effective width of the control line.
Successivelinesof spotsarethenignited
upwind of the backingfireuntil theentire
block hasbeenignited.

To minimizecrownscorch,ignition-grid
spacingis selectedto allow the spots
along a line to headinto the rearof the
spotsalongthedownwindline beforethe

flanks of the individual spotsmerge to
form acontinuousflamefront. Themerger
of successiveignition lines thus takes
place along moving points rather than
along a whole line at thesametime.

Of course,the closerthe spacing, the
moremergingpointsthereare.It is important
torememberthata largenumberofsmall
firesburningsimultaneouslycanproduce
the samekind of explosive convective
energy as a single large fire. Thus the
balancingactbetweenspacingandtiming
has to be continually adjustedas fire
behaviourreactsto both temporaland
spatialchangesin fuel andweather.

Centreandcircular(ring) firing
Ring firing is useful on cut-overareas
wherea hot fire is neededto reduceor
eliminateloggingdebrisprior to seeding
orplanting. It worksbestwhenwindsare
light and variable, or completelycalm.
Thisprocedureshouldneverbeusedfor
underburning,becauseof the likelihood
of severedamageto treesandwildlife as
the flame frontsmerge.

FIGURE 2
gItip-heading Fire technique

FiGURE 3
flanking fire technique

As with other burning techniques,the
downwindcontrol line is thefirst to belit.
Oncethe baselineis secured,the entire
perimeterof the areais ignited and the
flamefrontsareallowedtoconverge.One
ormore spot firesare often ignited near
the centre of the area and allowed to
developbeforetheperimeteroftheblock
is ignited.Theconvectioncausedby these
interiorfirescreatesindraftsthathelppull
theouterlinesof fire towardthe centre.

Pile andwindrow burning
Loggingdebrisshouldbebroadcast-burnt
wheneverpossible.Sometimes,however,
thevolumeof largematerialnecessitates
piling in orderto prolongresidencetime
on a restrictedarea, therebypromoting
consumption of the larger materials.

Although it generallycostsslightly more
tocOnstructcircularpilesthanto windrow,
pilesare by far thebetterchoice.
Windrowing can reducesitequality by

removing topsoil.The areabeneaththe
windrows isoftenlostto productionbecause
thedebrisisrarelyconsumedcompletely
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andwhat remainsmakesreplantingdifficult
orevenimpossible.Evenwhenwindrows
containwell-spacedbreaks,theycanstill
presentabarriertoequipmentandwildlife.
Circular piles.on theotherhand,do not
restrictaccess:planting is easier,burning
is safer, and smoke problems are
significantly reduced.

THE BASICS OFA PRESCRIBED BURN
Thespecificsofaprescribedfirewill vary
with thesite andweatherconditionsand
managementobjectives.However,some
generalguidelinescanbe given.

Planning
Thefirst steptowardasuccessfulprescribed
bum is a written plan preparedby an
expertfor eachareatobeburnt.A prepared
furm with spacefor all neededinformation
is best.

The plan shoulddetail the reasonsfor
prescribinea fire, for exampleto prepare
the seed-bed,reducethe hazardof wildfire.
or improve forage.In addition, the plan
should contain a specific quantifiable
objective:howmuchareashouldbeburnt:

0
4
0

whattypeof fire intensity is desired;how
muchlitter should beleft; etc.

Specific instructionsfor firing andhol-
ding aburnarea keypartoftheplan.They
shouldconsistof a narrativesectionanda
detailedmap.Themap should showthe
boundariesof theplannedbum: topography:
control lines;anticipateddirectionof the
smokeplume; smoke-sensitiveareas;land
usein adjacentareas;locationof labour
andequipment.bothfor the burnitselfand
for emergencysupport if needed;etc.

Thenarrativeshoulddescribethefiring
technique,ignition patternandplanned
ignition time andduration;thelabourand
equipmentneededfor setting. holding.
patrolling and managing the fire; and
instructionsfor all personnel.

Preparation
Preparation consists of all the steps
necessaryin making the areaready for
firing, aswell asensuringthatall needed
toolsandequipmentarein operatingorder
andreadyto go. Goodpre-bumpreparation

is essentialin realizing maximum net
benefitsat acceptablecost.
The pre-burnwork is often doneby a

crewconsistingofa leader,a trugtoroperalof
andaclean-upperson.Thejob is to locate
andestablishcontrol lines to accomplish
theobjectivesof theburningplanbest.To
do this job skilfully. thepreparationcrew
must havefull information on the burn
objectives, site conditions and weather
elements.The control lines should use
natural barriers like existing roads and
cultivated fields as much as possible.
Ploughingshould bekept to aminimum
andon contour lines whereverpossible.
Control lines should be placedto create
logical,one-dayburns.
Any materialthatcouldcarrytire across

the control lines, for examplevinesand
overhangingbrush,should be removed.
In addition. areasof exposedsoil below
bumareason steepterrain shouldbeseeded
to preventsoil erosioncausedby increased
runoffaftertheburn. Finally, thelocation
ofall controllinesshouldbetransferredto
theburnmap,with specialnotationsabout
zonesof high risk.

Executingthe burn
Adequateplanningandpreparationmeans
thatwhendesiredweatherconditionsoccur.
burningcanbeundertaken.In thesouthern
UnitedStates,aprescribedburningcrew
comprisingabossandthreeto six others
caneasil handleaburn of up to 100ha.
Suchacrewoftenconsistsof twoor three
torchoperatorsequippedwith hand-tools
andatractoroperatorwith aplough unit
for emergencyuse.A secondvehicleis
necessaryfor largeareaburnsto permit
maximummobility andsafetyof personnel.
Radios for communication are also
essentialfor a largeburn.Chainsawsare
useful additions to the basic equip-
ment supply.

Theburningbossshouldhavethecrew
readyto fire theareaasearlyin thedayas
conditionspermit,leavingmaximumtime
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for mop-upandpatrolofthe lines.Nonnally,
it is bestto planto completeburnsin a
singleday.

Before beginning, the burning bossmust
ensurethatthecrewhastheproperclothing
and safety equipment,including long-
sleevedfire-resistantclothing, leatherboots
with non-skidsoles,safetyglasses,hard
hat,gloves,anda supplyof drinkirg-water.
The first stepin actualburning is to test
fire and smoke behaviourwith a small
fire; this is thetime to cancelthe burn if
observed behaviour does not match
predictions.If all conditionsare within
acceptablelimits, the burning bossalerts
the crew andbeginsthe firing sequence.
During the burningoperation,the team
must be alert to site conditions andbe
preparedtochangeburningtechniquesor
evenploughout the fire if anemergency
arises.Theperimeterof theareamustbe
patrolledconstantlyduring the operation
and thereafter,until there is no further
dangerof fire escapeorsmokeproblems.

Evaluation
Thepurposesof a burnevaluationareto
determinehow well statedobjectiveswere
metandto gain informationtobeusedin
future operations. Questions to be
considereditt anevaluationinclude:Was
pre-bumpreparationproperlydone?Were
objectivesmet? Was the burning plan
adheredto? Werechangesdocumented?
Wereweatherconditions,fuel conditions,
fire behaviourandsmokedispersionwithin

plannedlimits? Whatwerethe effectson
soil, air, vegetation,waterandwildlife?
Was fire confinedto the intendedarea?
Wasthe burningtechniquecorrect’!Were
costscommensuratewith benefitsderived?
How couldsimilar burnsbeimproved?
An initial evaluation should be made
immediatelyafter the burn, perhapsthe
following morning.A secondevaluation
shouldbe madeduring or after the first
post-firegrowingseason.

CONCLUSION
Fire is neither innately destructivenor
constructive; it simply causeschange.
Whetherthese changesare viewed as
desirable or not depends upon their
compatibility with overall objectives.In
the southern United States resource
managershavelearnedto manipulatefire
timing andintensityto inducechangesin
plant andanimal communitiesthat meet
their needs,andthoseof humankindin
general,in anenvironmentallyacceptable
manner. •
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